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Abstract 



PROBLEM TO BE SOLVED: To form images for textile printing which enable printing faithful to original images 
when images to be transferred to a screen plate are formed. 

SOLUTION: In forming images to a film for forming the screen plate, the original image is multiplied by an 
enlargement/reduction part 1d to be a designated size after printed, and binarized by a binarization part 1e. The 
binarization is carried out with the use of a dither matrix group 2f. The dither matrix is applied so that a dither pattern 
not including isolated dots is generated. As a result, when the film is made the screen plate, isolated dots hard to 
pass an ink paste are eliminated, enabling printing faithful to the original image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image formation 
equipment and the method of having been suitable for creation of the version for textile-printing printing 
especially using the screen-stencil technique about the image formation equipment which creates the 
version for printing by the binary image, and its control method. 
[0002] 

[Description of the Prior Art] Conventionally, there is a thing using screen-stencil as a way method of 
textile-printing printing. In screen-stencil, screen version data medium which applied to the mesh-like 
material the sensitization material stabilized, for example by optical exposure is used as a version. 
Creation of a version performs a chemical treatment, after irradiating light at screen version data 
medium according to the image to print, and it creates the version in which the hole which lets an ink 
"paste~p~assTn~^ is put on this screen version, it sets 

to the raw ground which is print media, and the carried ink is imprinted and printed the ground by 
pressurizing and sliding on the version surface. 

[0003] In order to create the screen version, a halftone dot image is once formed on a film, and the 
optical exposure of the film is carried out in piles at screen version data medium. A version is created by 
processing which was mentioned above after this. In the case of a color picture, a version is created for 
every ink color, a version is laid on top of it, and the color picture is printed the ground. 
[0004] In these print processes, there is the technique of using an ink jet printer as a film plotter for 
forming a halftone dot image on a film. 

[0005] Drawing 6 is the block diagram showing the configuration of the equipment. When a dot impact 
printer like an ink jet printer is used, first The rate of zooming which is determined based on the size 
ratio of a former image and a printing image etc. and which was memorized by rate storage section of 
variable power 1c, According to the print resolution of a film plotter and the density of a mesh which 
were memorized by resolution storage section lb, zooming (resolution conversion) of the image which 
becomes origin is performed in Id of enlarging-or-contracting sections, and it is made binary by binary- 
ized section le. When a former image is a color picture, after separating image data for every ink color, 
binary-ized processing is performed about the image data of each color. As the technique of binary- 
izing, various technique, such as a dither method and an error diffusion method, can be taken. This 
binary image is formed on film lh by film plotter lg. 

[0006] By this technique, since the condition of the dot according to the gradation of an image of 
condensation and rarefaction can be formed on a film by binary-ized processing, the gradation of a 
former image can be expressed also in a printing image. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although the portion for which many dots 
gathered, i.e., the portion of high gradation, can form enough holes to let an ink paste pass on the screen 
version, in a portion with low dot densities, such as the highlights section, there are many isolated dots 
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and it cannot form enough holes to let an ink paste pass easily on the screen version. Consequently, in a 

portion with low dot density, since an ink paste does not appear in the ground, an original image will not 

be able to be formed but problems, such as a gradation fall and tint change, will be produced. 

[0008] This invention was accomplished in view of the above-mentioned conventional example, lack of 

the image information at the time of forming a binary image on the screen version is prevented, and it 

aims at offering the image formation equipment and the method of forming the image of high quality. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention consists 
of the following configurations. 

[0010] It is image-formation equipment which forms the image used as the original edition of the screen 
version, print resolution can change, and it has a printing means to by_which dot size changes according 
to resolution, the variable-power means which carry out variable power of the former image as said print 
resolution based on resolution of the lower one, a binary-ized processing means perform binary-ization 
of an image by which variable power was carried out, and a resolution assignment means specify the 
print resolution on which said variable-power means was based to said printing means. 
[001 1] Furthermore, it is image formation equipment which forms an image used as the original edition 
of the screen version preferably, and has a binary-ized means which carries out binary imaging using a 
dither matrix which generates a pattern with which an isolated dot is not contained in an image, and a 
printing means to print said binary image. 

[0012] Furthermore, a binary-ized means which is image formation equipment which forms an image 
used as the original edition of the screen version preferably, and carries out binary imaging of the image, 
A retrieval means to search an isolated pixel contained in said binary image, and whether when an 
isolated pixel is found out by said retrieval means, other pixels exist in the predetermined distance by 
making it into an attention pixel and a judgment means to judge, When other pixels are in predetermined 
distance, it has a relocation means to move said attention pixel, and/or a pixel besides the above so that 
an attention pixel, and said pixel besides the above may adjoin. 

[0013] Furthermore, further, said relocation means deletes said attention pixel preferably, when other 

pixels cannot be found into predetermined distance. 

[0014] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The image formation equipment which is 
next the 1st operation gestalt of this invention is explained. 

[0015] The digital image from which la becomes the former image of version creation in drawing 1 , the 
resolution storage section lb remembers the mesh resolution of the textile-printing version, and the 
resolution information on a film plotter to be, The rate storage section of variable power which lc 
determines the rate of zooming of a former image, and is memorized, and Id With the resolution from 
resolution storage section lb, and the rate of zooming from rate storage section of variable power lc The 
enlarging-or-contracting section which carries out zooming of the former image la, namely, carries out 
resolution conversion, The binary-ized section which makes binary the image with which zooming 
processing of the le was carried out, the resolution setting section which sets up If of plotter lg printing 
resolution using the resolution information from resolution storage section lb, lg is a film plotter which 
forms an image on film lh from the printing resolution information from If of resolution setting 
sections, and the binary— izati on-processed image. Film plotter lg is the printer of a serial method 
theoretically, and it carries out the regurgitation of the ink drop corresponding to the dot which 
constitutes an image, scanning the arm head to which many nozzles were allotted along the direction of 
vertical scanning along a main scanning direction. In the place which finished one horizontal scanning, 
print media is conveyed by the height of an arm head, horizontal scanning and the ink regurgitation are 
repeated there, and printing is advanced. The electrical signal according to the dot which arranges a 
heater near a delivery and is recorded on it as a method of the ink regurgitation is impressed to a heater, 
and the method which is made to boil the ink near a heater and carries out the regurgitation of the ink 
drop by the ** is used. 

[0016] In this configuration, in order to change former image la into assignment size, from the image 
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size specified as the mesh density of the screen version memorized by resolution storage section lb, and 
film plotter lg resolution, Id of enlarging-or-contracting sections calculates an image zooming dilation 
ratio beforehand, and they memorize it to rate storage section of variable power lc. 
[0017] For example, a former image presupposes that it is X dot and pixel density is x dots/centimeter 
about a longitudinal direction. Moreover, the size of the image which it is going to print presupposes 
that the print resolution of Y centimeters and a plotter is y dots/centimeter about a longitudinal direction. 
In this case, the number of pixels of the longitudinal direction of the image printed is Yy dot. Therefore, 
the rate of variable power serves as Yy/X. 

[0018] Under the present circumstances, film plotter lg resolution is lowered. The resolution of the film 
plotter memorized in the resolution storage section and the rate of enlarging or contracting memorized to 
rate storage section of variable power lc are called for according to this resolution, y will become small 
if it says in the example of a top. 

[0019] And resolution conversion of the former image la is carried out using Id of image zooming 
means, and the image is made binary by the following binary-ized section le. the time of printing an 
image on a film in film plotter lg - If of resolution assignment means of a film plotter » the above — 
the resolution corresponding to the resolution set up low is specified. By carrying out like this, the image 
size printed on film lh is equal, and can form an image with low resolution. 

[0020] Here, film plotter lg resolution is changed to two kinds, for example, 360dpi and 720dpi. The 
change of resolution is performed as follows, for example. When film plotter lg fundamental capacity is 
set to 720dpi and 360dpi is specified, 1 pixel of image data is printed by 2x2 dots in 720dpi. For this 
reason, if resolution falls, each dot size will become 4 times. 

[0021] Therefore, if based on this example, it will be called the resolution of the film plotter set up low 
with the resolution of the lower one of the two steps of the height. 

[0022] Consequently, when it imprints in the mesh of the screen version, an image can be formed in the 
dot size of sufficient magnitude to let an ink paste pass, lack of image information can be prevented, and 
the screen version which can form the image of high quality can be made. 

[0023] (Gestalt of the 2nd operation) In drawing 2 , la-lh, since it is the thing of the same function as 
drawing 1 , explanation is omitted. With this operation gestalt, like the 1st operation gestalt, in order to 
change former image la into assignment size, Id of enlarging-or-contracting sections calculates an 
image zooming dilation ratio beforehand, and they memorize it to rate storage section of variable power 
lc from the image size specified as the mesh resolution of the screen version memorized by resolution 
storage section lb, and film plotter lg resolution. And resolution conversion of the former image la is 
carried out using Id of image zooming means. 

[0024] Binary-ized section 2e performs false gradation processing using the dither matrix memorized to 
the image by which resolution conversion was carried out by 2f of dither-matrix storage sections in the 
enlarging-or-contracting section, and generates a binary image. Although the procedure of resolution 
conversion is the same as that of the 1st operation gestalt, unlike the 1st operation gestalt, the resolution 
of a film plotter is not changed but the resolution defined beforehand is used. 

[0025] Moreover, the size of a dither matrix is determined according to the mesh density of for example, 
the screen version. The matrix of 6x6 is used in the example of drawing 3 . In this case, dot arrangement 
of the dither-matrix group (2f) to be used is considered as arrangement in which an isolated dot is not 
contained as shown in drawing 3 . For that purpose, for example, the minimum threshold (for example, 
"1") is prepared in the location equivalent to 2 dots which adjoins mutually, and a threshold large next is 
set to "3." Also in the case of the block of the least concentration, 2 dots is contained by carrying out 
like this. Moreover, for example, you may be the pattern which grows fat from near the center of a 
matrix according to concentration. In this case, if it is 6x6, in the case of a gradation value "1", it will be 
restricted that can express 37 gradation of 0 (all whites)-36 (all black), and an isolated dot arises. Thus, a 
pattern with which the number of isolated dots serves as minimum is used. 

[0026] In this way, the binary image of the false gradation created by the dither method is formed on a 
film, it is further imprinted by screen version data medium, and print creation is carried out by film 
plotter lg. 
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[0027] Thus, in the created screen version, each dot of an image can form the image which serves as 
sufficiently big size and does not have lack of image information on the screen version, and can print the 
image of high quality. 

[0028] (Gestalt of the 3rd operation) In this operation gestalt, the procedure until it creates a binary 
image is the same as that of the 1st operation gestalt. 

[0029] In drawing 2 , la-lh, since it is the thing of the same function as drawing 1 , explanation is 
omitted. With this operation gestalt, like the 1st operation gestalt, in order to change former image la 
into assignment size, Id of enlarging-or-contracting sections calculates an image zooming dilation ratio 
beforehand, and they memorize it to rate storage section of variable power lc from the image size 
specified as the mesh resolution of the screen version memorized by resolution storage section lb, and 
film plotter lg resolution. And resolution conversion of the former image la is carried out using Id of 
image zooming means. 

[0030] Binary-ized section le performs binary-ized processing to the image by which resolution 
conversion was carried out in the enlarging-or-contracting section, and generates 4f of binary images. 
[0031] Then, an isolated dot is detected by the isolated dot detection section (4g) which detects an 
isolated dot without an adjoining dot from each dot of this binary image (4f). Next, the distance between 
the detected isolated dot and the dot of the neighborhood is found by the distance count section (4h), and 
it judges whether the found distance is smaller than a predetermined value, i.e., do other dots exist in 
centering on isolated dot predetermined within the limits?, by the distance judging section (4i). 
Consequently, by the dot impaction efficiency section (4j), if other dots are isolated dots, both dots will 
be moved to those center positions, and if other dots are non-isolated dots, the migration addition of the 
isolated dot will be made to carry out there, when the distance between dots is nearer than a 
predetermined value, namely, is judged as other dots being in centering on isolated dot predetermined 
within the limits. Moreover, the isolated dot which does not have a dot in near (predetermined within the 
limits) deletes. 

[0032] By the above processing, an isolated dot does not exist but the binary image which consists of at 
least two or more dot groups can be generated. This is printed on a film (lh) by the film plotter (lg), and 
in case the screen version imprints, an image without lack of image information can be formed. 
[0033] Performing a program by computer can also realize the configuration of this operation gestalt. 
[0034] Drawing 7 is the block diagram showing the image formation structure of a system which used 
the computer. In drawing 7 , a host computer 3000 is equipped with CPU1 which performs the 
document processing system in which the graphic form, the image, the alphabetic character, the table (a 
spreadsheet etc. is included), etc. were intermingled based on the document processing system program 
memorized by ROM for a program of ROM3, and CPU1 controls in generalization each device 
connected to a system bus 4. RAM2 functions as the main memory of CPU1, a work area, etc. The 
keyboard controller (KBC) 5 controls the key input from a keyboard 9 or a non-illustrated pointing 
device. CRT controller (CRTC) 6 controls the display of CRT display 10. A disk controller (DKC) 7 
controls access with the external memory 1 1 which memorizes the program of a boot program, various 
applications, font data, a user file, and the procedure of drawing 9 which edit-files and is mentioned later 
etc., such as a hard disk (HD) and a floppy (registered trademark) disk (FD). It connects with a printer 
1000 through the predetermined bidirectional interface (bidirectional I/F) 21, and a printer controller 
(PRTC) 8 performs communications control processing with a printer 1000. 

[0035] In a printer 1000 (it is equivalent to film plotter lg), a printer CPU 12 controls in generalization 
access with various kinds of devices connected to a system bus 15 based on the control program 
memorized by the control program memorized by ROM for a program of ROM 13, and outputs the 
picture signal as a print-out to the printing section (printer engine) 17 connected through printing section 
I/F 16. The communications processing with a host computer of CPU 12 has become possible through 
bidirectional I/F21, and the host computer 3000 constitutes the information in a printer etc. possible [ a 
notice ]. RAM 19 is RAM which functions as the main memory of CPU21, a work area, etc. The input 
section 18 controls communication of status information, such as printing status information, etc. 
through a host computer 3000 and the bidirectional interface 21, and the host computer 3000 constitutes 
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the information in a printer etc. possible [ a notice ]. The memory controller (MC) 20 controls access 
with the external memory 14 which memorizes a boot program, various applications, font data, a user 
file, an edit file, etc., such as a hard disk (HD) and a floppy disk (FD). The control unit 1012 contains 
the display panel and the keyboard, and makes offer of the information to an operator, and the directions 
from an operator input. 

[0036] Drawing 8 is general-view drawing of the ink jet recording device IJRA applicable as film plotter 
lg. A leading screw 5005 is interlocked with the positive inverse rotation of a drive motor 5013, and 
rotates through the driving force transfer gears 501 1 and 5009. Carriage HC is engaging with the spiral 
slot 5004 established in the leading screw 5005 by the pin (un-illustrating), and both-way migration is 
carried out by rotation of a leading screw in an arrow head a and the direction of b. The ink jet cartridge 
IJC is carried in this carriage HC. 5002 is a paper bail board and presses paper to a platen 5000 covering 
the migration direction of carriage. 5007 and 5008 are photo couplers and are a home-position detection 
means for checking existence [ in this region of the lever 5006 of carriage ], and performing a hand-of- 
cut switch of a motor 5013 etc. 5016 is the member which supports the cap member 5022 which caps 
the front face of a recording head, and 5015 is a suction means to attract the inside of this cap, and 
performs suction recovery of a recording head through the opening 5023 in a cap. 5017 is a cleaning 
blade, 5019 is a member which makes this blade movable at a cross direction, and these are supported 
by the main part support plate 5018. 

[0037] Although an ink jet printer is constituted in this way theoretically, when the film for the screen 
version manufacture for textile printing is fairly large and it is difficult to convey data medium itself, 
vertical scanning may convey data medium, and may not perform it, but an arm head may be performed 
by moving in the direction of vertical scanning. 

[0038] Drawing 9 is a program for the computer of drawing 7 to realize the function of the image 
formation equipment of the 3rd operation gestalt. 

[0039] First, resolution conversion of the former image la is carried out (step S801). 

[0040] Binary-ized processing is performed to the image, and 4f of binary images is generated (step 

S802). 

[0041] Then, it searches whether an isolated dot without an adjoining dot is detected from each dot of 
this binary image (4f) (step S803), and other dots exist in centering on detected isolated dot 
predetermined within the limits (step S804). And a retrieval result is judged (step S805). 
[0042] Consequently, it judges whether other dots are isolated dots (step S806), if it is an isolated dot, an 
isolated dot will be moved to those center positions (step S807), and if other dots are non-isolated dots, 
the migration addition of the isolated dot will be made to carry out there, when judged with other dots 
being in centering on isolated dot predetermined within the limits (step S808). Moreover, the isolated 
dot which does not have a dot in predetermined within the limits is deleted (step S809). 
[0043] Then, the following isolated dot is repeated from retrieval. 

[0044] By losing an isolated dot from an image as mentioned above, generating of the situation where 
an ink paste does not pass in the hole opened in the screen version can be prevented, lack of the image 
information at the time of printing can be prevented, and image quality can be raised. 
[0045] 

[Other operation gestalten] In addition, even if it applies this invention to the system which consists of 
two or more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it may 
be applied to the equipments (for example, a copying machine, facsimile apparatus, etc.) which consist 
of one device. 

[0046] Moreover, the purpose of this invention supplies the storage (or record medium) which recorded 
the program code of the software which realizes the function of the operation gestalt mentioned above to 
a system or equipment, and is attained also by reading and performing the program code with which the 
computer (or CPU and MPU) of the system or equipment was stored in the storage. In this case, the 
function of the operation gestalt which the program code itself by which reading appearance was carried 
out from the storage mentioned above will be realized, and the storage which memorized that program 
code will constitute this invention. Moreover, by performing the program code which the computer read, 
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a part or all of processing that the operating system (OS) which the function of the operation gestalt 
mentioned above is not only realized, but is working on a computer based on directions of the program 
code is actual is performed, and also when the function of the operation gestalt mentioned above by the 
processing is realized, it is contained. 

[0047] Furthermore, after the program code by which reading appearance was carried out from the 
storage is written in the memory with which the functional expansion unit connected to the functional 
expansion card inserted in the computer or the computer is equipped, a part or all of processing that 
CPU with which the functional expansion card and functional expansion unit are equipped is actual 
performs, and also when the function of the operation gestalt mentioned above by the processing is 
realized, it is contained based on directions of the program code. 

[0048] When applying this invention to the above-mentioned storage, the program code corresponding 

to the flow chart (shown in drawing 8 ) explained previously will be stored in the storage. 

[0049] 

[Effect of the Invention] As explained above, in case the image imprinted for the screen version is 
formed, the isolated dot which serves as image information omission, without the ability imprinting is 
lost, and the image for textile printing in which printing of an image faithful to a former image is closed 
if can be formed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment which is characterized by providing the following and which 
forms an image used as the original edition of the screen version A printing means by which can change 
print resolution and dot size changes according to resolution A variable power means which carries out 
variable power of the former image as said print resolution based on resolution of the lower one A 
binary-ized processing means to perform binary-ization of an image by which variable power was 
carried out A resolution assignment means to specify print resolution on which said variable power 
means was based to said printing means 

[Claim 2] Image formation equipment characterized by having a binary-ized means which is image 
formation equipment which forms an image used as the original edition of the screen version, and 
carries out binary imaging using a dither matrix which generates a pattern with which an isolated dot is 
not contained in an image, and a printing means to print said binary image. 

[Claim 3] Image formation equipment which is characterized by providing the following and which 
forms an image used as the original edition of the screen version A binary-ized means which carries out 
binary imaging of the image A retrieval means to search an isolated pixel contained in said binary image 
Whether when an isolated pixel is found out by said retrieval means, other pixels exist in the 
predetermined distance by making it into an attention pixel, and a judgment means to judge A relocation 
means to move said attention pixel, and/or a pixel besides the above so that an attention pixel, and said 
pixel besides the above may adjoin when other pixels are in predetermined distance 
[Claim 4] Said relocation means is image formation equipment according to claim 3 further 
characterized by deleting said attention pixel when other pixels cannot be found into predetermined 
distance. 

[Claim 5] An image formation method which is characterized by providing the following and which 
forms an image used as the original edition of the screen version A variable power production process 
which can change print resolution, chooses resolution of the lower one as print resolution of a printing 
means by which dot size changes according to resolution, and carries out variable power of the former 
image based on it A binary-ized production process of performing binary-ization of an image by which 
variable power was carried out A resolution assignment production process made to print with said 
printing means with print resolution based in said variable power production process 
[Claim 6] An image formation method characterized by having a binary-ized production process which 
is the image formation method which forms an image used as the original edition of the screen version, 
and carries out binary imaging using a dither matrix which generates a pattern with which an isolated 
dot is not contained in an image, and presswork which makes said binary image print. 
[Claim 7] An image formation method which is characterized by providing the following and which 
forms an image used as the original edition of the screen version A binary-ized production process 
which carries out binary imaging of the image A search procedure which searches an isolated pixel 
contained in said binary image Whether when an isolated pixel is found out by said search procedure, 
other pixels exist in the predetermined distance by making it into an attention pixel, and a judgment 
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production process to judge A relocation production process which moves said attention pixel, and/or a 
pixel besides the above so that an attention pixel, and said pixel besides the above may adjoin when 
other pixels are in predetermined distance 

[Claim 8] Said relocation production process is the image formation method according to claim 7 further 
characterized by deleting said attention pixel when other pixels cannot be found into predetermined 
distance. 

[Claim 9] A computer-readable storage characterized by storing a computer program for performing an 
image formation method according to claim 5 to 8 by computer. 



[Translation done.] 
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[Drawing 1] 
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